Introduction
Addison's disease is caused by the destruction of adrenocortical tissue due to autoimmune process, inflammation (tuberculous and other), neoplasms (primary or metastatic), and vascular events (hemorrhage, thrombosis, etc.). Chronic adrenal insufficiency and hypersecretion of ACTHare representative of the basic clinical signs and symptoms, and are modified by associated disorders. The purpose of this study, based on a nationwide survey, is to examine recent trends in Addison's disease in Japan. The present results are compared with those of two prior surveys, five years (survey 2) (1) and ten (survey 1) years previously (2) , to demonstrate the changing profiles of the disease in Japan. Further, the present results are compared with reports from other nations to clarify differences between Japanese patients and patients in the West. The usefulness ofadrenal CTand MRIscans in the clarification of Addison's etiology is discussed.
Patients and Methods
The Disorders of Adrenal HormoneResearch Committee (chairman: Takao Saruta) surveyed patients experiencing their first onset of Addison's and other diseases, i.e., selective hypoaldosteronism and acute adrenal crisis between January 1987 and December1991. Post cards were sent to 1,291 hospitals, including general institutions having 300 beds or more and institutions associated with medical schools and universities. Weasked for the number of newly diagnosed patients during the above period. Amongthe 627 replies, 101 hospitals had such patients; detailed questionnaires were sent to these institutions, and answers were received from 76 (75.2%). In 74 patients documented with Addison' s disease, urinary excretion of 17-OHCSand 17-KS and serum cortisol levels were found to be low and plasma ACTHlevels were high. The etiology was determined by the physician in charge. Questionnaires were the same as in the two previous surveys, except for questions added concerning findings from adrenal computed tomography (CT) and magnetic resonance imaging (MRI). Questions were also asked regarding the presence or absence of adrenal calcification, adrenal enlargement, and atrophy.
Addison's Disease in Japan
Results

Ep idemiology
The incidence ofAddison' s disease has gradually decreased, from 168 patients intheperiod of 1977 to 1981 (survey 1), 108 from 1982 to 1986 (survey 2) and 74 from 1987 to 1991 (the present survey). In contrast to the first two surveys, the frequency of idiopathic Addison's disease, 48.6%, exceeded that of tuberculous Addison's, 37.8% (Fig. 1) . This is evidence of the decreasing incidence of tuberculous Addison's and the unchanged status of idiopathic Addison's. The 74 patients documented consisted of 34 males and 40 females. Females suffered more from idiopathic Addison's disease (1 1 males and 25 females). Patients with tuberculous Addison ' s ranged mostly from 40 to 60 years of age, whereas those with idiopathic Addison's were from each range of the age spectrum (Table 1 ).
Histories and complications
Of those surveyed, 92.9% of the patients having adrenal tuberculosis suffered previously from nonadrenal tuberculosis, mostly lung and pleural, and less frequently from other forms, including infections of the peritoneum, bone, joint, kidney, intestine and lymph node. Only 8.3% of those having autoimmune adrenalitis suffered previously from tuberculosis. In 15 with tuberculous Addison's, the period from the preceding nonadrenal tuberculosis to the onset of Addison' s ranged from 0 to 50 years, with a mean of31.9±14.9 (SE) years.
Nontuberculous complications (Table 2) showed autoimmunediseases to be frequently associated with idiopathic
Addison's. In comparison to data available from a western nation (3), diabetes mellitus, pernicious anemia, and vitiligo were less frequently seen, and hypothyroidism or Hashimoto ' s disease were more frequently seen in Japan. Thetwo cases of diabetes mellitus (6%) were both noninsulin-dependent. Nineteen patients (25.7%) suffered from adrenal crisis, induced mainly by infection.
Clinical and laboratory findings
Clinical symptoms, as presented in Table 3 in the order of frequency and compared with past surveys (1, 2), have remained almost constant over the last 15 years in Japan. The incidence of clinical symptomsin patients from western nations has not been widely reported (4-7), but more fatigability, gastrointestinal symptoms,weight loss, and hypotension was shownthan in patients in Japan. Hyperpigmentation was the most frequent symptomboth in Japan and in the West. We compared the major abnormal laboratory findings with those in the West (3, 7) (Table 4) , and found that electrolyte abnormalities (e.g., hyponatremia and hyperkalemia) occurred less frequently in Japanese patients than in patients in the West.
Adrenal scanning While the typical abdominal X-P does reveal calcification, CT and MRI identify it much more sensitively and show atrophy and also adrenal gland enlargement. Adrenal calcifica- was observed in only one case. Calcification, enlargement, or both were observed in most cases of tuberculous Addison's (78.6%) but neither was observed in idiopathic Addison's disease, offering a reliable diagnostic clue in the differentiation between the two types (Fig. 2) .
Immunological data
Adrenal autoantibodies measured in a limited number of patients proved positive in only 18.5% (5/27) for idiopathic
Addison's and 7. 1% (1/14) in tuberculous Addison's. Thus, the positive rate in idiopathic Addison's was low in comparison to that in the West (7-10). Antimicrosomal (peroxidase) and antithyroglobulin antibodies were more frequent than antiadrenal antibodies in idiopathic Addison' s disease (Table 5 ).
Discussion
The incidence of Addison's disease has decreased over the last 15 years in Japan, and is now 44% of that in 1977 to 1981, reflecting a drop in tuberculous Addison's that is in itself a reflection of the decreased number of cases of tuberculosis in Japan. Guttman suggested Addison' s onset followed the occurrence of tuberculosis many years before (4) . The present survey showed, for the first time to our knowledge, that an average of Addison's is often part of a polyglandular autoimmunesyndrome (13). A history of tuberculosis and negative adrenal antibodies was in the past the main diagnostic criteria for the etiology ofAddison' s, although we found adrenal antibodies to be less significant in idiopathic Addison' s. Wefound the rate of positive adrenal antibodies in idiopathic Addison's to be only 19%, compared to 40% in survey 1 (2) , and significantly lower than in the West (7-10) ( Table 5 ). Although adrenal antibodies have been reported to be directed against 1 7a-hydroxylase ( 14) and 21 -hydroxylase ( 1 5), their activity in idiopathic Addison' s differs in Japanese and Caucasians. In the West, insulin-dependent diabetes mellitus (IDDM)is often associated with Addison's disease (16) and adrenal antibodies are often detected in sera from IDDM(17). Only two of the patients in the present survey however had diabetes mellitus, and none had IDDM.Other autoimmunity-related disorders have been reported in association with idiopathic Addison's (3, 6) ; the present survey, as well survey 1 supported this association. The incidence of associated disease differed from the reports from the West, however; there were fewer cases of thyrotoxicosis, pernicious anemia, and vitiligo but more cases ofhypothyroidism or Hashimoto's disease. Results of Japanese patients also showed an association with rheumatoid arthritis, Sjogren's syndrome and myasthenia gravis. Japanese patients with idiopathic Addison' s thus showed a less frequent expression of adrenal antibodies and appeared to have different autoimmunities to nonadrenal organs.
The present study showed that CT and MRI are useful to In summary, the present study demonstrated the changing etiology of Addison' s disease and features distinguishing Japanese sufferers from their western counterparts.
